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The purpose of this study is to examine the role of school, teacher and student characteristics on 
student acquisition of computer skills.  The theory of affordance is used to provide a theoretical 
framework for explaining how 1) school characteristics (e.g., access to computer, attendance 
rates, suspensions), 2) teacher characteristics (e.g., license status of teachers, years of teaching 
experience, teacher turnover rates), and 3) student characteristics (e.g., socio-economic status 
and minority status) are associated with the attainment of computer skills in 8th grade level of 
middle schools.  A correlational research design is used to test the proposed research hypotheses.  
Regression analysis is used to analyze any interacting and causal relationships among the study’s 
variables.  The findings indicated that attendance, lower rates in behavioral problem incidents, 
and access to computers significantly helped to improve computer skills exam success.  Teacher 
licensure status was the only teacher characteristic that significantly helped to improve computer 
skills exam success.  In contrast, minority and economically disadvantaged status was associated 








In 2002, President George Bush signed into law the No Child Left Behind Act (NCLB, 
2002).  The NCLB emphasized three major areas of improvement deemed to be critical to 
improved learning outcomes of US students: (a) increased accountability through testing and 
teacher certification, (b) greater school choice for students through vouchers, and (c) more 
flexibility for state and local education agencies in decision making of resource allocation as 
long as yearly progress is maintained.  Initially, the NCLB law focused on improvements in 
math, reading and science.  Later, the Enhancing Education through Technology (EETT) section 
of the No Child Left Behind Act (NCLB) mandated that, beginning in the 2006–07 academic 
year, schools in the United States (e.g., North Carolina) are required to assess and document the 
technology literacy of their eighth grade students.  In addition, organizations such as the 
International Society for Technology in Education (ISTE, 2007) have continually advocated the 
need for students to be proficient in critical thinking, computer/information technology literacy, 
and use of computers as tools in order to increase learning and performance. 
In May 1991, the North Carolina State Board of Education established a computer 
proficiency requirement for graduation that was to begin with the class of 2000.  In October 
1995, this requirement was modified by making it effective beginning with the graduating class 
of 2001.  Details of the specific requirements were based on the 1998 computer skills curriculum 
as defined in the North Carolina Standard Course of Study (NCSCOS).  The North Carolina 
Department of Public Instruction (NCDPI) noted that the goal of the computer skills requirement 
is to foster skill development so that students have sufficient computer skills for use in high 





comprised of three major competency goals (NCSCOS, 2004).  The first goal is for students to 
understand the role of technology in an information technology-based society and ethical issues 
in the use of computer technology.  Second, students must demonstrate knowledge and skills in 
using various computer hardware technology and software applications.  Finally, students should 
be able to use a variety of computer technologies to access, analyze, interpret, synthesize, apply, 
and communicate information to support problem solving.  Implementation of the computer 
skills curriculum is carried out in a collaborative effort by classroom teachers, media 
coordinators, and computer resource teachers.   
The objectives under each of the three goals are progressively developed through the 
curriculum in six strands: Societal/Ethical Issues, Database, Spreadsheet, Keyboard 
Utilization/Word Processing/Desktop Publishing, Multimedia/Presentation, and 
Telecommunications/Internet.  In the primary grades, the objectives focus on the essential skills 
(e.g., operating a computer, using internet to collect information, basic word processing); in the 




), the objectives build upon those skills (e.g., using 
databases and spreadsheets, email, multimedia).  During the eighth grade, students should be 
prepared to successfully pass the computer proficiency assessment required for graduation.  The 
overall objective of the computer skills mandate is to integrate computer technology, pedagogy, 
and curriculum in a manner that would create students who are critical thinkers, problem solvers, 
information seekers and users, and effective communicators.  
The NCLB law required states to establish academic standards and to use standardized 
test scores as a means of assessing conformance and holding schools accountable.  As a result of 
the documentation of standardized test reports and the NCLB’s requirement that schools 





has been exposed.  Unfortunately, the NCLB has done very little to provide schools with the 
guidance, support, or resources needed to actually address the achievement gap (Hanushek, 
2003).  Noguera (2009) noted that the sanctions and penalties included within NCLB have done 
little to address the problems and shortcomings present within a significant number of schools 
serving high-needs student populations.  For example, in most large urban school districts across 
the country drop-out rates exceed 50 percent and in most areas where poor children are 
concentrated, the level of achievement continues to be comparatively low.  Bryant (2010) 
provided insight into some of the causes of achievement gaps in a variety of education settings.  
Rural schools often to choose whether to spend money on deteriorating facilities or attract more 
qualified teachers.  In a 2008 report from the Center on Education Policy detailing rural schools’ 
perspectives on NCLB, 68 percent of rural schools reported achievement gaps in both English 
language arts and math between students with disabilities and nondisabled students, and 50 
percent reported gaps between low-income and non-low-income students.  In contrast, charter 
schools command greater funding relative to poor performing rural schools because of their 
comparatively superior performance outcomes.  In regards to computer skills achievement gaps, 
Dennis, Duffy, and Cakir (2010) noted that characteristics of the students, their school 
environment, and the instructional practices contributed to student achievement and confidence.  
Recent research has documented a significant relationship between factors such as 1) class size, 
2) school climate, 3) attendance, and 4) teacher quality on student learning outcomes (Aske & 
Corman, 2008; Falch & Ronning, 2007; Harris & Sass, 2009; Jepsen & Rivkin, 2009; Schwartz, 







 Goal/Objective of the Study 
 While the effects of class size, school climate, attendance, teacher quality on general 
student math and reading learning outcomes has received considerable attention in the research 
literature, this study seeks to examine the correlations among these variables with the acquisition 
of computer skills.  This study argues that the majority of previous related research has tended to 
assess the effects of school, teacher and student variables in relative isolation as opposed to 
comprehensively.  Further, it is also argued that a more educationally oriented framework would 
be one that collectively assesses the effects of various school, teacher and student characteristics 
on student learning.  The specific objective of this study is to identify middle school grade-level-
8 school, teacher, and student characteristics that may correlate with computer skills test 
performance.  This study addresses that objective by attempting to answer the following research 
questions: 
 Do school characteristics such as attendance rates, access to computers and suspensions 
correlate with the attainment of proficiency in computer skills? 
 Do teacher characteristics such as license status of teachers, advanced degrees, years of 
teaching experience and teacher turnover rates correlate with the attainment of 
proficiency in computer skills? 
 Do student characteristics such as socioeconomic status and minority status correlate 
with the attainment of proficiency in computer skills?  
In this study data on school characteristics (attendance rates, access to computers, and 
suspensions), teacher characteristics (license status of teachers, advanced degrees, years of 
teaching experience, and teacher turnover rates) and student characteristics (socioeconomic 







grade level of middle schools in North Carolina is used to address the research questions and 
associated hypotheses.  North Carolina has defined a standard course of study for middle school 
students where assessment is conducted using tests such as the computer skills proficiency.  
These test results along with other school, teacher and student characteristics are compiled to 
form the North Carolina School Report Card online resource (NCDPI, Accountability Services 
Division, Reporting Section, 2009).  This online resource provides a single source of data about 
student achievement and attendance, class size, school safety, teacher quality, school technology 
and other information from the state’s public and charter schools.  North Carolina's legislature 
and the federal government require schools to issue annual reports to give parents information 
about important aspects of their child's school.  North Carolina has combined federal and state 
requirements to issue one Report Card for each school, each school district, and the state.  The 
theory of affordance (Gibson, 1977; Kirschner, Strijbos, Kreijns, & Beers, 2004) is used to 
provide a theoretical framework for explaining how school, teacher and student characteristics 
impact computer skills acquisition outcomes.   
Theoretical Framework 
The affordance theoretical framework offers an explanation of how the technology and 
social context present in the learning environment specifically affects learning outcomes.  An 
affordance is described as a quality of an object, or an environment, that allows an individual to 
perform an action (Gibson, 1977).  In other words, an environment must present appropriate 
physical artifacts and knowledge and/or instruction which are used by an individual in order to 
execute a task.  In other words, any environment will have either constraints or opportunities that 
are experienced by an individual as the individual engages in a reciprocal relationship with the 





viewed as an organization in which the characteristics of its structural features and social 
processes act as facilitative mechanisms that impact a student’s ability to acquire optimal 
learning outcomes.  Kirschner et al. (2004) suggested that a comprehensive learning environment 
should contain technological, educational (or learning), and social affordances.  School 
structural characteristics provide the physical setting and relevant technologies that function as a 
platform in which instruction and learning tasks are performed.  Teacher quality is essential to 
the education process because it helps to provide appropriate pedagogy needed to assure that 
students are educated and defined learning outcomes are achieved.  Teacher-student and student 
peer interactions create the social context in which the learning process takes place.  The study’s 
overall hypothesis is that school, teacher and student characteristics will influence student 







Literature Review  
The Theory of Affordance 
Gibson (1977) conceptualized affordances as the perceived and actual property of an 
artifact or situation that provides an opportunity for action.  In other words, in perceiving one’s 
environment, all objects present have properties (e.g., shape, size, color, composition, content, 
behavior, functionality) and all situations have contingencies that dictate an outcome related to a 
specific input.  It is through the perception or observations of these properties that their 
affordances are detected.  Further, the perceived properties of an object or situation define the 
potential interactions between an individual and the object or situation and determine how it can 
be utilized.  The outcome effect of affordance requires 1) a reciprocal relationship and 2) 
perceived affordance link to a salient need.  Reciprocal relationship refers to a meaningful, 
beneficial, or utilitarian relationship between the individual and the object or situation that 
supports or anticipates an action.  For example, access to computers affords the opportunity to 
complete and enhance the learning objectives of a computer skills lecture.  Reciprocity is 
inherent in the availability of the computer to support the execution of the computer skill 
learning task.  The perceived affordance – salient need link is inherent in the student’s awareness 
that hands-on use of the computer will reinforce the concepts learned from the lecture.  Gibson 
(1977) suggests that it is effectivities (i.e., one’s capabilities for action through affordances) that 
allow humans to exploit their environment. 
Using Gibson’s (1977) theory of affordance, Kirschner et al. (2004) suggested that the 
effectiveness of an instructional or learning technology is contingent upon the technological, 





to Kirschner et al. (2004), learning affordances are those artifacts of an environment that 
determine if and how the environment can be utilized to successfully complete a learning task.  
The technological affordances of the learning environment must enable instructional delivery 
and student learning task completion.  Technological affordances refer to the ―presence‖ of 
specific tools and artifacts (e.g., computer hardware and software) that support task 
accomplishment.  Norman (1999) linked affordances to the usability of a technology.  Usability 
refers to whether a technology or situation allows for the accomplishment of a set of tasks in an 
efficient and effective way that satisfies the goals and expectations of the user.  Educational (or 
learning) affordance refers to the task environment’s ability to stimulate, facilitate and maintain 
collaborative participation and interactions typical to the learning process.  For example, 
educational/learning affordance is realized through the use of lesson plans and instructional 
content that enable learners to interact with the technology in a meaningful way.  In other words, 
educational/learning affordance is the ability to ―derive utility‖ from a technology or procedure 
to learn to execute a specific task.  Educational affordances are derived from the reciprocal 
relationships between the properties of an educational intervention (e.g., lecture, learning activity 
or assignment) and the characteristics of the learners (e.g., motivation, aptitude, or ability) that 
enable associated learning outcomes.  The learning environment must fulfill the learning 
objectives and these learning objectives must be salient to the learner before the educational 
affordance is used.  Social affordance refers to the ability of a learning environment to allow 
peer-to-peer interactions during learning.  Social affordance is derived from the reciprocity 
present in student-teacher and student-student interaction.  Perceived salience attributed to these 
relationships, invite, allow, and guide task-related and social interactions.  Perceived salience 





member(s) in the relationships.  In summary, technological, educational and social affordances 
are properties of the task/learning environment that determine the effectiveness of the learning 
process.   
School Characteristics 
School climate.  School climate is often associated with the level of safety, stability, and 
orderliness present in a school environment (Dupper & Meyer-Adams, 2002; Lee & Bryk, 1989).  
Little or no violence, stable student attendance, and behavioral problems/disruption characterize 
a positive school climate.  The converse characterizes a negative school climate.  Previous 
research has demonstrated that attendance is significantly correlated with academic success.  
Students with better attendance than their classmates exhibit superior performance on 
standardized achievement tests (Nicholes, 2003) and that schools with higher rates of daily 
attendance tend to generate students who perform better on achievement tests than do schools 
with lower daily attendance rates (Roby, 2004; Sheldon, 2007).  School climate reflects students’ 
perceptions of the impact of the school environment on their own well-being (Dupper & Meyer-
Adams, 2002).  Lee and Bryk (1989) found that a safe and orderly school climate is associated 
with comparatively superior academic success (i.e., student learning) and minimal achievement 
gaps between white and non-white students.  The level of disorder within the school or 
classroom environment disrupts peer student concentration and achievement and also creates 
unproductive teacher time spent on enforcing classroom management policies (e.g., detention, 
principal referrals, suspensions, expulsions, etc.) that address these problems (Domitrovich et al., 
2008).  Disruptive behavior problems have also been associated with attendance problems, lower 
levels of academic success, greater risk for placement in special education programs, and later 





avoidance, inattentiveness, hyperactivity, and aggression are more likely to experience academic 
failure because of the negative effects these behaviors have on their ability to learn.  Scott, 
Nelson, and Liaupsin (2001) noted that disruptive behavior typically results in lost instructional 
time and, thus, compromised learning, interventions that recover and maximize instructional time 
by keeping students in class should produce improvements in academic areas.  Even minor 
disruptive behaviors have been shown to lead to teacher stress and burnout (Clunies-Ross, Little, 
& Kienhuis, 2008).   
School size and class size.  Behavioral tendencies and academic performance has been 
shown to be related to school size (i.e., total enrollment).  For example, smaller school size, is 
often associated with more personal attention, more opportunities for involvement, less 
anonymity for students, and a more caring academic environment, leads to positive behavioral 
and academic outcomes for students (Rumberger & Palardy, 2005).  In contrast, some studies 
have shown that large schools have lower test scores than mid-sized or small schools.  Lower 
academic performance in larger schools can be attributed to the tendency to have more problems 
with dropouts and expulsions, truancy, robbery, vandalism, alcohol and/or drug use, sale of drugs 
on school grounds, behavioral issues (including disorderliness, physical and/or verbal conflicts 
among students, physical and/or verbal abuse of teacher, and gangs (Haller, 1992; Welsh, 2000).  
Research by Spielhofer, O’Donnell, Benton, Schagen, & Schagen (2002) has found that 
performance improves with size up to a certain point, and then declines.  Spielhofer et al. (2002) 
suggest that the best performance results are found in medium-sized schools (with cohorts of 
about 180–200 pupils each), and the worst in very small or very large schools.  In other words, 
some schools can be too small or they can be too large.  Similar findings have been observed 





use teaching resources, maintain a positive climate, and maintain instruction continuity (Finn, 
Pannozzo, & Achilles, 2003).  In larger class sizes, experience more disruptions and have greater 
difficulty engaging in one-on-one dialog with students which minimizes less instruction time and 
ultimately lower test scores (Cooper & Robinson, 2000).  
Access to computers.  The Enhancing Education through Technology (EETT) section of 
the No Child Left Behind Act (NCLB) mandated that schools increase the level of computer 
skills among K-12 students and assessment of progress in such efforts must be documented 
(NCLB, 2002).  In addition, international and national organizations (e.g., ISTE, 2007), as well 
as many states in the U.S. (e.g., North Carolina, see NCDPI, 2002) have recommended the 
inclusion of technology literacy skills in adopted standards.  Research on technology initiatives 
in K-12 schools has resulted in the identification of barriers to technology and curriculum 
integration.  The availability and access to computers was among the list of these barriers 
(Barron, Kemker, Harmes, & Kalaydjian, 2003; Norris, Sullivan, Poirot, & Soloway, 2003).  
Consequently, access to computers represents a potential key factor in acquiring computer skills 
and successful computer-assisted learning outcomes.  Christmann, Badgett, and Lucking (1997) 
found that computers were shown to be very effective in increasing achievement for students of 
all abilities.  Studies have also demonstrated that a technology integration plan that incorporates 
one computer for every student (1:1 computing) will afford students with the best computer-
assisted learning outcomes because they have access to their own computer at any time, in any 
location (Oliver & Corn, 2008).  Anastos and laGrace (2007) suggested that 1:1 computing 
makes it easier to deliver online assessments to students in computer-rich schools, and 
assessments support data-driven decision making by teachers to modify, personalize, and 





supported student achievement.  In addition, these gains reached across schools and districts with 
different educational policies and socio-demographic backgrounds.  In other words, learning 
outcomes attributed to access to computers was not adversely affected by typical achievement 
gap factors (e.g., minority status, socioeconomic status, etc.).  
Teacher Characteristics 
Research has argued that that the quality of the teacher in the classroom is the most 
important schooling factor predicting student outcomes (Goldhaber, 2002).  Teacher quality 
often refers to teacher characteristics such as 1) license status of teachers, 2) years of teaching 
experience, and 3) teacher turnover rates (Hurwitz & Hurwitz, 2005; Jackson, 2009).  A study by 
Goldhaber et al. (2004) suggests there is a strong correlation between a National Board for 
Professional Teaching Standards (NBPTS) applicant’s performance on standardized tests and the 
probability of successful NBPTS certification.  In addition, numerous studies have found a 
positive connection between teacher performance on measures of academic proficiency and 
student outcomes (Goldhaber, 2002).  Teacher preparation and certification has been linked to 
both teacher turnover and poor student performance.  Darling-Hammond (2000) noted that lack 
of teacher preparation and skill acquisition via certification can attribute to high teacher turnover 
rates and negatively impact schools through a resulting disincentive to long-term teaching 
commitments and to the creation of a stable, high ability teaching force.  Further, lower levels of 
student learning results, especially for students with learning disabilities where skillful teaching 
is needed in order to assure successful learning outcomes.  Darling-Hammond (2000) national 
study of teacher standards also found that students taught by alternatively certified teachers learn 
less than those taught by traditionally certified teachers.  In addition alternatively certified 





novice and experienced teachers, (Hogan, Rabinowitz & Craven, 2003) reveal that, compared to 
novice teachers, expert teachers hold an superior elaborate schema, possess deeper knowledge of 
content, and have a greater propensity for goal-oriented thinking.  This was supported in a study 
by Rivkin, Hanushek, and Kain (2005) who reported that students of beginning teachers 
performed significantly worse on mathematics achievement tests than those instructed by 
experienced teachers.  Problems associated with teacher turnover include 1) continual hiring 
needs and instability, 2) a lack of mentors for new teachers, 3) instability in students’ classroom 
experience, and 4) lower quality of instruction from substitutes.  Students that face these 
problems attributed to teacher turnover experience relatively poorer learning outcomes (Bolyard 
& Moyer-Packenham, 2008; Hanushek, Kain, & Rivkin, 2004). 
Student Characteristics 
Studies have shown that socioeconomic status of status can dictate the quality of their 
learning experience and subsequently, the quality of their learning outcomes.  For example, 
inner-city neighborhoods, which are typically characterized by increased poverty, joblessness, 
and out-migration of working- and middle-class families, have negatively impacted adolescents 
living within such environments.  Adolescents in low socioeconomic conditions typically interact 
with only few employed and financially secure neighbors which can lead to the assumption that 
there are few benefits trying to achieve success in life through education acquired in school 
(South & Baumer, 2000).  These assumptions and beliefs can create thoughts of fatalism and 
hopelessness about the benefits of education resulting in behaviors such as dropping out of 
school, grade level failure, and low educational aspirations (Crowder & South, 2003).  Schools 
with a significant number of economically disadvantaged students experience relatively poorer 





resources available to educate students (Johnson, Crosnoe, & Elder, 2001; Myers, Kim, & 
Mandala, 2004).  The level of minority status has also been shown to be related to student 
achievement (Goldsmith, 2004).  There is evidence that minority students tend to feel 
disconnected from their school environment if the associated climate is negative (i.e., violence, 
frequent suspensions, lack of support, etc.) (Koth, Bradshaw, & Leaf, 2008).  Aikens and 
Barbarin (2008) found that socioeconomic status and home life play an important role in a child's 
opportunity for learning and education.  Children from lower socioeconomic backgrounds tend 
to obtain different information than children from more privileged families about the costs and 
benefits of more schooling and thus have lower expectations that result in lower academic 
performance.   
Summary of Literature Review 
The literature review presented indicates that a school’s learning environment must be 
adequate affordances in providing 1) appropriate technologies, 2) adequate pedagogy, and 3) a 
social climate conducive to learning.  In addition, characteristic directly related to the school 
structural environment, school climate, teacher quality, and student impact learning outcomes.  
This study proposes that the school environment and its ability to provide technological, 








The objective of this study was to determine what school characteristics, teacher 
characteristics and student characteristics play a role in the acquisition of computer skills at the 
middle school level.  This research should inform education policy makers, school administrators 
and teachers about how school, teacher and student variables influence computer skills 
acquisition so that each can identify and implement prescriptive measures for improvement.  
Middle schools in the state of North Carolina were selected as the sample environment for the 
study.  This chapter describes the research methodology used to conduct data analysis.  It begins 
by describing the research model, hypotheses, subjects and the design, as well as the independent 
and dependent variables.  The chapter concludes with a discussion of the statistical analysis 
model and associated descriptive and model parameter results on the variables used in the 
analysis. 
Research Model and Hypotheses 
The research model and hypotheses appear respectively in Figure 1 and Table 1 below.  
The research model draws on the theory of affordance and recent research on school factors 
(attendance rates, access to computers, and suspensions), teacher characteristics (license status of 
teachers, advanced degrees, years of teaching experience, teacher turnover rates) and student 
characteristics (socioeconomic status, minority status).  The research model suggests that school, 
teacher, and student characteristics play a role in the extent that adequate technological, 
educational, and social affordances are present and effectively used to afford positive learning 








Figure 1. Research Model 
  
Table 1  
Hypotheses 
H1a:  Greater attendance rates will be associated with higher acquired computer skills proficiency 
 
H1b:  Greater access to computers will be associated with higher acquired computer skills proficiency 
 
H1c:  Greater frequency of suspensions will be associated with lower acquired computer skills 
proficiency 
 
H2a:  Greater number of licensed teachers will be associated with greater acquired computer skills 
proficiency 
 
H2b:  Greater number of teachers with advanced degrees will be associated with greater acquired 
computer skills proficiency 
 
H2c:  Greater number of years of teaching experience will be associated with greater acquired computer 
skills proficiency 
 
H2d:  Greater frequency of teacher turnover will be associated with lower acquired computer skills 
proficiency 
H3a:  Greater number of economically disadvantaged students will be associated with lower acquired 
computer skills proficiency 
 









Data from student computer skill performance in their eighth-grade year attending North 




 grade classes during 
the 2008-2009 year were analyzed in the study.  During their eighth-grade year of study, middle 
school students are tested for the acquired computer skill proficiency learning outcome 
associated with the computer skills curriculum as defined in the North Carolina Standard Course 
of Study (NCSCOS – Computer Skills, 2004).  Data was collected at the school level from 403 
middle schools from 101 school districts.  The school level performance data was the aggregate 
of a total of 269,399 eighth-grade students.  Table 2 below depicts student demographic variable 
data.  The ratio of male and female students was relatively equal, as well as the distribution of 
white and non-white (or minority) students.  Interestingly, economically disadvantaged students 
comprised of nearly half of the total sample.  This is likely attributed to the fact that the data was 
collected from middle schools within the North Carolina public schools system. 
Table 2 
Student Demographic Characteristics 
Student characteristics Frequency % 
Gender 
     Male 134,945 51.04 
     Female 129,478 48.96 
Race/ethnicity 
       White 146,145 55.27 
     Black  73,684 27.86 
     Hispanic  25,921  9.80 
     Asian  6,090  2.30 
     Other  12,583  4.77 
   Economically Disadvantaged 123,395 47.10 
Limited English Proficient  16,658  6.47 
Students with Disabilities  31,799 12.05 






North Carolina's legislature and the federal government require schools to issue annual 
reports to give parents information about important aspects of their child's school.  North 
Carolina has combined federal and state requirements to issue one Report Card for each school, 
each school district, and the state.  These report cards are published online at 
http://www.ncreportcards.org.  This online resource provides a single source of data about 
School structure (class sizes and course sizes, attendance); Student Performance Data 
(percentages of students by achievement level, trends in school performance); School Safety 
Data (number of criminal offenses, suspensions and expulsions); Access to Technology and 
Instructional Materials (students per computer, number of books per student); and Teacher 
Quality Data (number of teachers, license status of teachers, years of teaching experience, 
teacher turnover rates).  The online North Carolina report card data for eighth-grade middle 
schools for the year 2008-2009 was used as the data collection source.  The next section provides 
a description of data deemed to be most relevant to the acquisition of computer skill proficiency. 
School measures.  The attendance rate used is calculated by dividing the final Average 
Daily Attendance (ADA) in the school year by the final Average Daily Membership (ADM) in 
the school year.  In order to be considered in attendance, a student (except for 
hospital/homebound or staggered kindergarten) must be present in the school for the school day, 
or at a place other than the school with the approval of the appropriate school official for the 
purpose of attending an authorized school activity.  Such activities may include field trips, 
athletic contests, student conventions, musical festivals or any similarly approved activity.  
Computer access was measured as the number of students per instructional computer.  





school uses for student instruction in their media center/library, general/academic classrooms, 
general/academic labs, vocational education classrooms, vocational education labs, and other 
areas.  Schools are also required to report out-of-school suspensions attributed to behavioral 
problems to the state.  Local Education Agencies (LEAs) establish their own definitions and 
business rules for awarding and reporting suspensions and for reporting alternative placements.  
For this reason, comparable data cannot be reported at the state-level.  Suspensions were 
measured as the number of such acts reported during the school year.  
Teacher measures.  In North Carolina, prospective teachers must complete an approved 
education program to obtain a teaching license.  North Carolina also requires first-time 
applicants to obtain a minimum score on content-based PRAXIS examinations in their main 
teaching field.  The licensed teacher variable was measured as the percentage of classroom 
teachers with clear initial or clear continuing licenses.  Some teachers are licensed in multiple 
areas; these teachers are counted only once.  The advanced degrees variable was measured as the 
percentage of classroom teachers with any degree above a bachelor's, including master's, 
advanced, or doctoral degrees in the field of education.  In the North Carolina Report Card data 
collection, teacher experience was measured as the percentage of teachers from three different 
levels of teaching experience - 0-3, 4-10, and greater than 10 years.  However, these variables are 
percentages of a whole (i.e. all teachers) and therefore share common information.  In order to 
derive a single measure that would not exhibit multicollinearity problems of such data, a single 
teacher experience measure was computed as the ratio of 0-3 years experience to the sum of 4-10 
and more than 10 years.  This single measure reflects the ratio of new teachers to experienced 
teachers.  Values greater than one reflect predominately new teachers, values less than one 





new and experienced teachers.  Teacher turnover was measured as the percentage of previous 
year teachers that were no longer included in the school’s payroll data. 
Student measures.  The student characteristics included in the analysis were 
economically disadvantaged and minority status.  These student characteristics were represented 
at the school level.  A school’s economically disadvantaged student composition was measured 
as the percentage of students that was a member of a household that meets the income eligibility 
guidelines for free or reduced-price meals (less than or equal to 185% of Federal Poverty 
Guidelines) under the National School Lunch Program (NSLP).  A school’s minority student 
composition was measured as the percentage of non-white students.   
Computer skills proficiency.  Each eighth grade student must take and pass a computer 
skills proficiency exam comprised of multiple-choice test and a performance test.  The 
performance test requires students to demonstrate the use of a computer.  The exam is given on 
different days.  The multiple-choice test takes about 110 minutes to complete; the performance 
test takes about 133 minutes to complete.  The multiple choice test consists of 70 questions that 
ask about the use of computers in society, hardware and software components, keyboarding, and 
how to use specific software applications—word processing, database, spreadsheet, and 
telecommunications.  The performance test requires students to solve problems using software 
and a computer.  Desktop publishing, database, and spreadsheet skills are assessed on the 
performance test.  Computer skills proficiency was measured as the percentage of students 
passing all portions of the exam after the final test administration in the 8th grade.  Table 3 







Table 3  
Variable Definitions 
Variable name Definition 
attendance rates average percentage rate of student school attendance 
computer access the number of students per internet-connected instructional computer 
suspensions the number of short-term (10 days or less) per 100 students. 
licensed teachers the percentage of classroom teachers with clear initial or clear continuing licenses 
in all license areas 
advanced degrees the percentage of teachers who have completed an advanced college degree, 
including a master's or doctoral degree in the education field 
teaching experience the ratio of teachers who have taught for 0 - 3 years to teachers that have taught 4 
or more years 
teacher turnover the percentage of classroom teachers who left their school district from March of 
the prior year to March of the current year 
economically 
disadvantaged 
the percentage of students that qualify for reduced lunch 
minority status the percentage of students that are of minority status 








Data Analysis and Results 
Data Analysis 
Regression analysis was used to analyze any interacting and causal relationships among 
the study’s variables.  The regression model conceptualizes acquired computer skills proficiency 
as a function of school, teacher and student characteristics.  In other words, computer skills 
proficiency = f (School Characteristics, Teacher Characteristics, Student Characteristics).  The 
linear regression method was used to test the hypotheses.  Consequently, a school’s gender 
composition was included as a control variable in the analysis.  In order to assess how the 
independent variables might act in concert with one another to impact acquired computer skills 
proficiency, relevant interaction effects were considered.  The specific interactions considered 
were the effects of licensed teachers, teacher advanced degrees, and teacher years of experience 
with minority and socioeconomic status. 
 Descriptive statistics, bivariate correlations, and regression coefficients of variables were 
computed using the ordinary least squares regression method.  Descriptive statistic (correlations, 
means, standard deviations, and ranges) results for the 393 schools appear in Table 4 below.  The 
hypotheses were tested using multiple regression analysis as the data analytical approach.  Tests 
of assumptions associated with the use of regression analysis were conducted with the data.  
These assumptions are of sample size, normality, no outlier distortion, multicollinearity, and 
independence of observations (Carver & Nash, 2011).  Initial examination of data normality 
revealed a significant outlier in one school in suspensions (293) and was thus dropped from the 





none of the remaining cases violated the normal range of skewness (± 2.0) and kurtosis (± 7.0) 
(Ferguson & Takane, 1989).   
Table 4 
Correlations, Means, Standard Deviations, and Ranges 
Variables 1 2 3 4 5 6 
1. Class Size 1      
2. Female-Male Ratio -.023** 1     
3. Attendance  .096**  .083** 1    
4. Computer Access  .349** -.028**  .135** 1   
5. Suspensions -.199** -.050** -.570** -.159** 1  
6. Licensed Teachers  .205**  .021**  .275**  .115** -.425** 1 
7. Teacher Advanced Degrees  .036**  .067**  .245**  .130** -.352**  .388** 
8. New-Experienced Ratio -.079**  .005** -.157** -.071**  .251** -.483** 
9. Teacher Turnover -.141**  .056** -.162** -.183**  .282** -.429** 
10. Economically Disadvantaged -.348** -.011** -.440** -.420**  .593** -.482** 
11. Minority -.196**   .022** -.360** -.244**  .604** -.536** 
12. Computer Skills  .135**   .084**  .431**  .082** -.576**  .481** 
       
Mean (N = 393 schools) 21.37  .965 94.80 2.68  31.15 92.13 
SD   3.03  .088      .980   .927  22.353   7.16 
Minimum 11.00  .750 91.00   .730   1.00  63.00 
Maximum 29.00 1.30 97.00 6.73 120.00 100.00 
 
Table 4 (cont) 
Variables 7 8 9 10 11 12 
7. Teacher Advanced Degrees 1      
8. New-Experienced Ratio -.353** 1     
9. Teacher Turnover -.272** .468** 1    
10. Economically Disadvantaged -.386** .225** .311** 1   
11. Minority -.267** .345** .438** .633** 1  
12. Computer Skills .254** -.285** -.310** -.552** -.683** 1 
       
Mean (N = 393 schools) 24.83  .319 14.11 50.75  45.88 82.18 
SD  9.23  .193  7.18 18.30  25.76 11.46 
Minimum   .00  .00   .00  3.19   2.20 39.30 
Maximum 52.00 1.500 46.00 92.70 100.00 95.00 
**  Correlation is significant at the 0.01 level (2-tailed).   





  Upon completion of outlier and normality assessments, the sample conformed to the 
normality assumption of regression analysis.  Three approaches were used to assess conformance 
to the assumption of multicollinearity (i.e. analysis of intercorrelations among the independent 
variables), Tolerance (defined as 1 – R
2
), Variance Inflation Factor (VIF), and bivariate 
correlations.  Tolerance values ranged from .395 to .980 which were all about the cutoff value of 
.20 (Carver & Nash, 2011).  VIF values ranged from 1.020 to 2.533; hence no VIF value reached 
the cutoff value of 10.00 indicating no severe multicollinearity was present in the data (Miles & 
Shevlin, 2000).  Similarly, the bivariate correlations, which can indicate multicollinearity if 
values are above .70, revealed no issues.  Hence, the assumption of no multicollinearity among 
the independent variables was satisfied.  The value of Durbin-Watson coefficient for dependent 
variable Computer Skills Proficiency was 1.465 which is within the range (0 < DW < 4.0) 
indicating that the assumption of independence is satisfied (Carver & Nash, 2011).  In other 
words, the errors associated with one observation were not correlated with the errors of any other 
observation.  Finally, after all regression assumptions were addressed, the resulting sample size 
was N = 393 cases.  The suitability of this sample size for multiple regression analysis was 
determined by the formula: N > 50 + 8 * m, where N = sample size and m = number of 
independent variables (Tabachnick & Fidell, 1996).  The results show that sample size of this 
study was suitable for regression analysis (393 > 50 + 8 * 15).  Consequently, all assumptions of 
regression analysis were satisfied.   
School gender composition was included as a control variable in the analysis.  There have 
been some questions about separation of the effects of gender in education research due to high 
multicollinearity between separate male and female variables.  Such high correlation makes it 





& Barnett, 2009; Klasen & Lamanna, 2009).  When two predictor variables are highly correlated 
with each other, the standard error of the resulting partial coefficients may be inflated and 
produce unreliable estimates of those coefficients (Cohen, Cohen, West, & Aiken, 2003).  In 
order to avoid some of the methodological problems of earlier studies on gender inequality in 
education, this study did not include the percentage of female and male variables separately.  In 
some sense, these collinear variables contain the same information about the dependent variable; 
more females imply that there are less males and vice-versa.  Consequently, a school level 
gender ratio measure is used (Female%-to-Male%) and it is assumed that any increase in the 
percentage of female enrollment associated with an equal sized reduction in the percentage of 
male enrollment. 
Data Analysis Results 
School characteristics (class size, attendance, computer access, suspensions), teacher 
characteristics (licensed teachers, new-to-experienced teacher ratio, teacher turnover rate), and 
student characteristics (female-male ratio, economically disadvantaged, minority composition) 
were regressed on computer skills proficiency.  The regression results appear in Table 5.   
R
2
 is a regression statistic that will give some information about the goodness of fit of a 
regression model.  In regression, the R
2
 coefficient of determination is a statistical measure of 
how well the independent variables predict values of the dependent variable.  Typically, values 
of R
2
 below 0.2 are considered weak, between 0.2 and 0.4, moderate, and above 0.4, strong 
(Cohen et al. 2003).  The model R
2
 statistic was .56 indicating strong predictive capability in 









Independent variable β t p 
    
1. Class Size -.017 -.437 .663 
2. Female-Male Ratio  .074 2.137 .033 
3. Attendance  .116 2.734 .007 
4. Computer Access -.129 -3.258 .001 
5. Suspensions -.131 -2.569 .011 
6. Licensed Teachers  .099 2.206 .028 
7. Teacher Advanced Degrees -.036 -.903 .367 
8. New-Experienced Ratio  .032  .842 .401 
9. Teacher Turnover  .005  .119 .906 
10. Economically Disadvantaged -.165 -3.056 .002 
11. Minority -.447 -8.632 .000 
 
N = 393 cases; R
2
 = .56  for the model with overall model significance  ˂ .001 
Dependent variable: Computer Skills Proficiency 
 
 
The school characteristics hypothesized to impact computer skills exam success rates 
were attendance rates, suspension rates, and level of one student per computer access.  
Regression analysis showed support for a significant relationship between attendance and 
computer skill exam success rates (β = .116, t = 2.734, p ˂ .01).  Thus, hypothesis 1a was 
supported by the data.  Hypothesis 1b predicted that the extent of one student per computer 
access to computers during their computer skills coursework will impact success on the 
computer skills exam.  The results supported this hypothesis (β = -.129, t = -3.258, p ˂ .01).  
Hypothesis 1c suggested that increases in school behavioral problems evidenced by suspensions 
will exhibit declines in computer skills exam success rates.  The analysis results indicated a 
significant relationship between suspensions and computer skills exam success (β = -.131, t = -





The teacher characteristics hypothesized to impact computer skills exam success rates 
were the percentage of licensed teachers, teachers with advanced degrees, ratio of new to 
experienced teachers, and teacher turnover rates.  Hypothesis 2a suggested that schools with 
more licensed teachers will exhibit greater computer skills exam success than schools with lower 
percentages of licensed teachers.  Statistical results indicated that the relationship between 
licensed teachers and computer skills exam success was in fact significant (β = .099, t = 2.206, p 
˂ .05).  However, statistical results did not reveal a significant difference between computer 
skills exam success and teachers with advanced degrees, ratio of new to experienced teachers, or 
teacher turnover rates.  Hence, hypotheses 2b, 2c, and 2d were not supported.   
The student population characteristics hypothesized to impact computer skills exam 
success rates were the percentages of economically disadvantaged and minority students.  
Hypothesis 3a posited that schools with higher percentages of economically disadvantages 
students will exhibit lower computer skills exam success.  The data supported this hypothesis (β 
= -.165, t = -3.056, p ˂ .01).  Regression analysis showed support for a significant relationship 
between the percentage of minority students and computer skill exam success rates (β = -.447, t 
= -8.632, p ˂ .01).  Thus, hypothesis 3b was supported by the data.  Finally, the interactions 
assessed during data analysis were the effects of licensed teachers, teacher advanced degrees, 
and teacher years of experience with minority and socioeconomic status.  None of the tests of 
these interactions resulted in statistically significant results.  A summary of the hypothesized 








Table 6   
Hypothesized Results 
Hypotheses Results 
H1a:  Greater attendance rates will be associated with higher acquired computer 
skills proficiency 
 
H1b:  Greater access to computers will be associated with higher acquired 
computer skills proficiency 
 
H1c:  Greater frequency of suspensions will be associated with lower acquired 










H2a:  Greater number of licensed teachers will be associated with greater acquired 
computer skills proficiency 
 
H2b:  Greater number of teachers with advanced degrees will be associated with 
greater acquired computer skills proficiency 
 
H2c:  Greater number of years of teaching experience will be associated with 
greater acquired computer skills proficiency 
 
H2d:  Greater frequency of teacher turnover will be associated with lower acquired 












H3a:  Greater number of economically disadvantaged students will be associated 
with lower acquired computer skills proficiency 
 
H3b:  Greater number of minority status students will be associated with lower 







The hypothesized results depicted in Table 6 indicate that school and student 
characteristics may be the most significant category of factors that impact computer skills 
acquisition at the middle school level.  In contrast, teacher characteristics were shown to not be a 
major factor.  These findings offer school administrators a potential starting point in defining 






Discussion of Results and Conclusions 
Discussion 
The present study was designed to investigate the degree to which school, teacher and 
student characteristics are related to computer skills exam success rates.  Secondary data 
acquired from the North Carolina middle school report card data archive for the 2008-2009 
academic year.  Only middle schools that were comprised of grades 6 to 8 and on a traditional 
school calendar were used in the study.  Results from the data analysis indicated that school, 
teacher and student characteristics do collectively impact computer skills proficiency acquisition. 
 All three school characteristics examined (attendance, suspensions, and computer access) 
significantly impacted computer skills exam outcomes.  Attendance had a positive relationship in 
that greater attendance was associated with greater computer skills exam success rates (β = .116).  
This is consistent with other studies that examined other outcomes such a math and reading 
(Balfanz & Mac Iver, 2007; McCallumore & Sparapani, 2010).  Clearly, if student are not 
present during instructional delivery, test performance declines.  Behavioral climate problems 
evidence with suspension rates was negatively correlated with computer skill exam success (β = 
-.131).  This result is consistent with the social affordance aspect of an educational environment.  
In other words, learning is a social activity where positive and negative aspects that affects all 
students.  Consequently, behaviorally conforming students can be distracted by surrounding 
behavioral episodes.  Further, the students that are eventually suspended miss lectures which lead 
to both poor individual and school level academic performance.  Like attendance, computer 
access had a positive impact (β = -.129) on computer skills exam success rates.  The negative 





computer skills acquisition decreases.  In other words, if all students are able to use computers 
individually rather than sharing a computer or having to take turns, computer skill acquisition 
will be much easier to achieve.  This result is intuitive but is worth demonstrating in the study 
because it can help in policy decisions regarding budgets for computers and associated computer 
laboratories. 
 Among the four teacher characteristics (licensed, advanced degrees, new teacher ratio, 
and turnover rates) examined, only the licensed teacher percentage measure demonstrated a 
significant relationship with computer skill exam success.  This relationship was positive (β = 
.099) indicating that licensed teachers may help to increase the acquisition of computer skills.  
This is another consistent finding with prior research (e.g., Goldhaber et al. 2004; Strawn, Fox, 
& Duck, 2008).  Much of the explanation for teacher licensure status impact on student outcomes 
is centered on the idea that licensure requires continual learning that reflect updates in teacher 
acquired instructional technology skills and topical knowledge (Strawn, Fox, & Duck, 2008).  
Lack of significant relationship between advanced degrees and computer skills acquisition may 
be attributed to the fact that this measure includes all advanced degrees and not specifically 
computer-related advanced degrees such as instructional technology.  The lack of significance 
between new-to-experienced teacher ratio and computer skills is consistent with the revealed 
positive significance of licensure to student learning outcome.  These seemingly inconsistent 
results suggest that it is continuous learning associated with maintaining licensure and not 
whether the teacher is new or experienced that is more important to student learning outcomes.  
The lack of significance with teacher turnover rates may be attributed to the fact that although 
the distribution conform to normality requirements, the distribution was positive skewed 





= -1.216) thereby indicating the presence of cases where turnover was high yet computer skills 
exam success were high and vice-versa.  It is likely that turnover is less important than the 
quality of the replacement teacher and that any emotional or relational discontinuity associated 
with turnover does not translate into diminished computer skills acquisition.   
 Data analysis results revealed that both student composition variables (economically 
disadvantaged, minority status) exhibited significant negative relationships with computer skills 
exam success rates.  Schools that were comprised of greater percentages in economically 
disadvantaged students experienced lower computer skills exams success rates (β = -.165).  
Further, schools that were comprised of greater percentages in minority students experienced 
lower computer skills exams success rates (β = -.447).  This is consistent with prior research on 
the impact of economically disadvantaged student populations (e.g., Johnson, Crosnoe, & Elder, 
2001; Moore & Slate, 2008; Myers, Kim, & Mandala, 2004).  Digital divide studies have also 
demonstrated that there are differences in exposure to technological advances such as computer 
technology between privileged and economically disadvantaged students as well as between 
white and non-white (i.e. minority) students.  Economically disadvantaged and minority students 
typically have less opportunity to engage in computer use outside of school (Enoch & Soker, 
2006; Lebens, Graff, & Mayer, 2009).  Prior research has demonstrated that females are at a 
disadvantage relative to males when learning about computers or learning other material with the 
aid of computer-assisted software (Cooper, 2006).  The gender-based digital divide was 
suggested to be a problem of computer greater computer use anxiety among females as compared 
to males who often interacted with computers as a toy and hobby (Varma, 2009).  In contrast, the 
results of this demonstrated that schools with a higher ratio of females taking the computer skills 





divide is no longer a norm and females, especially middle school aged females are just as 
comfortable and accustomed as males in interacting with computers. 
Implications 
Among the variables that demonstrated a significant positive relationship with computer 
skills exam success, attendance had the strongest impact (β = .116) followed by licensed teachers 
(β = .099) and female-to-male ratio (β = .074), respectively.  As such, students must be present 
for instructional delivery in order for acquired learning to be optimal.  School administrators, 
teachers and students’ family and community must engage in activities to assure that students 
regularly attend schools.  Further, teachers that are up-to-date with current subject matter and 
advanced in pedagogy provide higher success rates in assessment exam results.  This finding 
supports the long-held belief that teacher certification not only helps teachers to be more 
competent but this improved competency translates into improved learning outcomes.  Finally, 
the tendency for middle school aged males to use computers for game playing and other personal 
enjoyment activities as compared to middle school females, the historical perception of male 
computer use superiority may no longer be valid.  In addition, this male superiority perception 
may be hurting their academic-related computer use outcomes.  Teachers should pay special 
attention to computer use during school hours to make sure that students are actually performing 
classroom activities rather than personal activities such as surfing the internet. 
Among the variables that demonstrated a significant negative relationship with computer 
skills exam success, minority status had the strongest impact (β = -.447) followed by 
economically disadvantaged status (β = -.165), suspensions (β = -.131) and computer access (β = 
-.129), respectively.  The findings regarding minority and economically disadvantaged status 





communities to provide computer access but during school hours and after school hours.  Studies 
have demonstrated that greater exposure to and use of computers, even if for personal use and 
game playing can increase computer self-efficacy (Varma, 2009).  High suspension rates in a 
school suggest a school climate that has students with behavioral problems.  Care should be 
taken to not let these students affects the progress of other students.  Finally, computer access is 
critical to acquiring computer skills proficiency.   
Limitations 
This study has some limitations.  First, the sample was limited to North Carolina middle 
school with grades six to eight that followed the traditional school calendar.  Consequently, the 
study’s sample was not a random sample of school districts drawn from a nationally 
representative sample of schools with middle school grades.  This imposes a potential limitation 
on the extent that the findings can be generalized to traditional middle schools on a national 
level.  A second limitation is related to the use of secondary data.  Because the study utilized 
secondary data analysis, the available variables and their method of measurement were limited.  
For example, economically disadvantaged was measure as a student’s participation in reduced 
school lunch program.  Parental income could provide a better measurement of socioeconomic 
status.  However, such information must be obtained from parents.  Further, secondary data 
accuracy cannot be guaranteed to free of data entry errors or inaccurate data reporting.  A third 
limitation of the study is related to the use of teacher and student characteristics/variables at the 
school level.  Individual students were nested in classes that were nested in schools that were 
nested in districts.  Consequently, student and teacher characteristics were aggregated at the 
school level resulting in the use of measures that have a range of error at the individual student 





been shown to reduce the correlations between achievement and socioeconomic status by 
moderate amounts when compared with individual student data (Ainley, 1995).  A fourth 
limitation in the study is related to the presence of positive and negative skewed data despite 
conformance to the test of the normality assumption of linear regression.  This limitation 
minimizes the potential to observe significant correlations.     
Conclusion 
The importance of achieving a degree of proficiency in computer skills in the K-12 
school system along with overall computer literacy have been recognized as essential factors in 
preparing students for today’s competitive global society.  While it is a commonly held belief 
that K-12 students is pervasive throughout their personal life and their classroom time, results 
show that schools with relatively higher minority and economically disadvantaged students 
perform lower on computer skills proficiency exams.  This fact suggest that society should 
recognize this problem and take efforts to alleviate this problem because sample descriptive 
statistics indicate that minority and economically disadvantaged students represent practically 
have of the total sample size.  Given the pervasiveness of computer technology in our personal 
and work life, the fact that these students represent a significant part of the future workforce 
represents a potential liability if there computer skills proficiency skills are not improved. 
This study article presented a framework for analyzing a classroom learning environment 
based on three principles of affordance: 1) technology, 2) educational, and 3) social.  These three 
types of affordance can play a significant role in the design and implementation of an 
instructional setting needed to ensure optimal learning outcomes.  Access to computers is clearly 
an essential form of technological affordance, especially in regard to the acquisition of computer 





educational affordance by ensuring that students are present during instructional delivery by 
highly qualified teachers.  Finally, social affordance refers to student-to-teacher and student-to-
student peer interactions during the learning process.  Failure to address the apparent 
performance gap experienced by minority and economically disadvantaged students will limited 
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